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Presentation Outline
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* Challenges in Drought Monitoring in Canada

» Advances in Canadian Monitoring Activities
— The Canadian Drought Monitor
— Network Density / Accessing Additional Data Networks
— Monitoring in the Northern (Forested) Regions of Canada
— Use of Remote Sensing

— The Agroclimate Impact Monitoring Network and the Agroclimate Impact
Reporter (AIR)



The National AgroClimate Information Service (NAIS)

* NAIS has the majority of climate expertise within AAFC ...
 Develops and integrates agro-climate expertise
— from research to policy to operational
» Works with a wide range of partners
— ag sector, within AAFC, OGDs, provincial government, academia, private sector
* Provides information and tools to manage risks under climate
variability now and in the future.

— Monitoring weather and agroclimate impacts
— Developing adaptation tools for risk management and decision support.

Monitoring of extreme weather and climate is increasingly important to
agriculture, and the incidence of extreme weather is expected to increase.




Focus is climate-related risks to agriculture ...
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- 1. Assess climate-related risks to the agriculture i'ndﬁs-try e
—  Timely Climate Monitoring at National & Regional Scale

2. Improve adaptation to climate-related risks
—  Yield forecasting
—  Drought preparedness and planning

—  Vulnerability of systems to climate variability (e.g. watersheds)

3. Data acquisition, development, web applications and web
based delivery

—  Help to identify probabilities, frequencies and potential changes in
climate trends and extreme event patterns

—  Improved usage of remote sensing and other related information to
assist in monitoring

4. Analysis to support climate change adaptation
—  Support to policy



Agroclimate Monitoring
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" NAIS collects cllmate data from a varlety of national,

provmmal and local networks from across the country and
provide information products on a daily basis.

www.agr.gc.ca/drought

Over 500 maps produced
every weekday

Products include:
» Seasonal and Annual Products
» Rolling Time Frames for various precipitation
indicators (7-day out to 1 year
» Dry Spell indicators:
= -7,14, 30, 60... days with < 0.5 mm
= - Consecutive days with < 0.5 mm
sTemperature
» - Max/Min temperature over 7-days
= - Heat waves
»Growing Degree Days (Base 0, 5, 10, and 15)
=»Corn Heat Units




Canada’s Involvement in NADM
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and only in English (2002).

* Added French version in November 2003.

« Added northern regions of the prairies in the spring of
2004.

« Later in 2004 Areas outside the agricultural regions were
added for other part of the Canadian Provinces.

* We have still not added the northern territories.
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Challenges for Drought Monitoring in Canada

~drought HACee Fads De it e way
that reflects the regional differences.

« Quality and quantity of data is
poor/incomplete. Data density and length of
record are both significant challenges.

« Winter often puts a hold on drought impacts
but not necessarily the drought.
Indices/indicators do not account for this.

U
Bl T, S Canada
Current Mapped NRT Stations

 Snow iIs hard to measure, it tends to move
around before the moisture is accessible
(Blowing, runoff, sublimation).

« There is also limited climate data and other 2
drought information during the winter season. | | —




The Canadian Drought Monitor

a Canadlan Drought Monltor in conjunctlon W|th our
work with the NADM as a proof of concepit.
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Canadian Drought Menitor

Conditions as of March 31, 2012

Drought Intensity

[ DO - Abnormally Dry
[] D1 - Moderate Drought
[ D2 - Severe Drought

I D3 - Extreme Drought
Il D4 - Exceptional Drought
[] Extent of Agricultural Land

Regions in northern Canada msy not be as
accurate as other regions due to limited
information

The Drought Monitor focuses on broad-
Copyright @ 2012 Azriculmure & Azri-Food Canada scale conditions.
Prepared by Agricnltre and Agri-Food Canada's National Agroclimate Information Service (NATS). We also following ions whose reports and Crested: 12/04/04
assessments are consulted: Agriculture and Azvi-Food Canads - & gri-Envirowment Services Branch, Alberta Environment, Alh-_m Agriculture and Rural Development, B.C www.agr.ec.caidronght
Ministry of Environment, Environment Canada, Manitoba Water Siewardship, Natural Resources Canada — Canadian Forest Service, Ontario Ministry of Natural Resources.

Ministry of Agriculture, ‘Watershed Authority. 8




Canadian Drought Monitor

+ Allow AAFC to contlnue to report on Canadian specmc drought CONCerns
while still maintaining the Drought Monitor concepts and process,

* Provided the opportunity to introduce the drought monitor concept to a
Canadian audience; increasing the use and exposure of the monitors,

* Allow AAFC to produce detailed information packages targeted to Canada
with a emphasis on the Agriculture

‘September 30, 2011 - Canadian Drought Monior — — Seplember30, 2011 - Canadan Drought Monllor ————————————— — septamber3n,2011- Canadan Dmught Montor
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110 mm (43 in) in some areas The low ranfall and hot temperanures, nearly two dezrees
above average, were good for harvest and heiped mature late seeded crops, but also shut down
pasture preduction and forced cattle home for the winfer earlier than normal. The second cut
yi=ld was low due fo the lack of meisire in August, and pastures were rated poor
condion, Carde produces ad o ip o wnrer Jeed rserves o make wp for e shorill
Dry conditions als resulted in reduced saybean yields. By month's end soil moisture acros
mmmmmwugumnymmsdrymm

DT (6

]
&
I

Canadian Drought Monitor
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Analysis & Trend - Agricultural Area
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Results of Developing the Can-DM

“« Very positive reaction, even though in the past couple
years Canada has not experience significant
widespread drought.

— The Canadian version of the Drought Monitor is appearing in
provincial and regional documents and reports, as well as
limited interest from the media.

— Provincial agencies have become more involved

* Up until now we have not had the ability to post this
material to our website which has hampered our ability
to reach more of an audience.

 We will be developing a website in the near future to

host this information. .



Can-DM in Agriculture Programs and Policy
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~ indicators for the assessment of the

Prescribed Drought Regions for
Livestock Tax Deferral.
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2010 Livestock Tax Deferral - Second Assessment of Prescribed Regions

Canada

[] Prescrived Drou
=] Rural

Municipalities, Counties and

[ ] Prescribed Flood Regions (Second Assessment)
ght Regions (First Assessment)
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Regional Distri
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® This map is for illustrative pumposes orly o
Pregared by Agriculture and Agri Food Canada's National Agroclimate Infarmation Servie (NATS) Creat 12010
Copyright & 2010 Agriculture & Agri-Food Canada wrmagrzc.caldrought
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September 1, 2009- July 31, 2010
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2010-11 Pasture Recovery Program

 The Canadian Drought Monitor was used to develop an emérgency;
assistance program for cattle producers who were being significantly
affected by long term drought conditions.

C

Saskatchewan $16,878,007
Alberta $67,183,973

12



Distribution of Our Real Time Data Network




Exploring Commercially Available Data




CoCoRaHS is a pilot in Manitoba in 2012 ...

The Cbmmunity Collaborative

Rain, Hail and Snow Network is a

national grassroots community

based high density precipitation
network across the United States,

and now Canada.

“Because every drop counts”

Home | States | View Data | Maps

My Data Entry | Login

I*l Become a CoCoRaHS Observer in Canada

CoMMUNITY COLLABORATIVE RAIN, HAIL & SNow NETWORK

] £151)

(D Notification:

goal of supporting all of Canada by 2013.

« This initial launch of CoCoRaHS Canada will only be available in Manitoba with the

Observer Information

Postal Address

First Name Address
Last Name
Home Phone Country Canada

o Training Slide-Shows i i i -
o Vidaos Day Phone Province/Territory Manitoba
« Drought Impacts Email City
« Volunteer Coordinators Privacy Policy Postal Code
o Hail Pad Daily Internet Access: © Yes ' No

Distribution/Drop-off

o Help Needed Station Location Information: Station Adq

www.cocorahs.org/

Has your community been

I WI "‘\‘!T I.:. I) BY DROUGHT? 15

Tell us by submitting a “CoCoRaHS Drought Impact Report”

| WANTED!

,,-'j ARE YOU INTERESTED IN WEATHER?
WE NEED VOLUNTEERS!

Measure precipitation in your own backyard with CoCoRaHS!

Join the Community Collaborative
Rain, Hail and Snow (CoCoRaHS)
network and help the Province of
Manitoba with flood forecasting by
becoming a volunteer observer today!
It's easy and fun!

CoCoRaHS$ needs your help !

Tol to beco lunteer

ozs::vr:r:‘ ‘plo:soer v(i,sit ou:':eabvs?te at: m Manitoba ”
- - pr by wt andl Transpor
Visit: www.cocorahs.org -~

email us at: Canada@cocorahs.org weatherfarm




Obvious Differences in Coverage

12-Month Standardized Precipitation Index —ta—
September 2010 - August 2011

* Based on Preliminary Data
** Base Period for Averages 1951-2001

12 - Month Standardized Precipitation Index (SPI)
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Improve Density Without Destroying Integrity

» - T
AL } W 7} R
3 4

4 “» ) -" e . .
S = A A 7 I

ap fllllng must conﬁnue to be employed
— Use data from one or more neighbour stations to assist

* Cluster approach - adjust method to create a pool of
contributors for a small region (e.g. 5 to 10km radius)

 Use 10km gridded dataset to fill in a limited amount of
historical information in order to keep stations alive



Current SPI and PDSI Maps

Click on Comment and -
I" MI .pmc.:“ ml"w. ¥ Share to create, mark-up j“
and send PDF files.
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Monitoring Outside the Agricultural Extent
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North American Drought Monitor

October 31, 2010 @ http.p’.fwww.ncndmc”r]loléa govinadm htm|
Released: Friday Hovember 12,2010 - nada wen
5
\ .
\._‘
imey
Intensty:
DO Abnorma Iy Dry

01 Drought - Moderate
I o2 Drought - Severe
- 03 Drought - Extreme
B 04 Drought - Exceptionsl
Drowoht Impact Types:
' Delineates dominart impacts
A= Bgricuture
H = Hydrological (Water)

.é\j‘:a..

Drought Watch (AAFC)

North American Drought Monitor




Monitoring Outside the Agricultural Extent

. Lack of accessible station datain

northern regions.

» Lack the understanding of drought
assessment and drought issues in
northern areas (north of the tree line).

» Remote sensing may be able to assist in
some regions.

 Research is ongoing on how to address
these issues. Including the development
of relative indicators for northern regions.

=a
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Developing Indicators for Forested Regions

: ".— pre 4

he Canadian Forest

| OTESUSAIVICE i e T SR 1 AN T
currently uses absolute indicators for
drought monitoring specifically for  Gme ——
forest fire applications y %;:g Au_sum
Relative indicators are being | e
developed using Climate Moisture B -

Index and the Fire Weather Drought | &% %75 % 4

Code (moisture deficit accounting e
indicator). I==—=2A

Work has begun on creating a

Relative indicator for the Drought
Code using our percentile classes

21




The Drought of 2001-2002 Impacted Forests

0.-4.

~ - Worst drought in>80 years across a large area of AB & SK
i K = Bana . - S '

* Led to massive mortality of aspen forests

- Conifers and urban forests also affected

Drought-damaged
aspen leaves (2002)

[ Arctic and subarctic
1 ;LPdereas I Boreal forest
il y: [ | Aspen parkland

| Prairi

: O Boreal
| Il Cordilleran (mountain) forests

I Temperate forest

Aerial view of mbr"rali‘ry
in the parkland (2004)

Drought-affected area showing

Drought-caused dieback severe dieback of aspen forests
resembling fire effects

CIF e-lecture 7 March 22
2012



Climate Moisture Index (CMI)

* Suitable for assessing spatial variation in annual
moisture conditions relevant to forest responses.
Showed severity & extent of the 2001-02 drought in
the area where massive aspen mortality was recorded

Climate Moisture Index (CMI) in drought survey area T >l v Zog}\;ﬁooz
30 Tt T

b Drought

3 104 (2001-02)

2 . !

S 10 Drought

O 0 survey

1 area

E 30 DRY MOIST

1 -401950 19I60 19I70 19I80 19I90 zoloo 2010 1 '
60 -30 0 +30 +60 +90
Climate Moisture Index (CMI)

ANUSPLIN interpolation of CMI by
D.T. Price, M. Siltanen & D. McKenney



Standardizing “absolute indicators”

ample using CMI for Edmonton

CMI=P- PET

(units in cm/year') Period: 1951-2009
mean CMI =-1.8
SD of CMI = 9.9

Original CMI sl Standardized CMI

(absolute indicator) (relative indicator)

Climate Moisture Index Standardized Climate Moisture Index
for Edmonton city centre for Edmonton city centre
o 30 3
g
g 20 \ I * _ 2 ] 1 I
~ 10 n [\ | A > A
é ﬂ v g 1 | ot I 1'
£ 01 | g |
S l N " n 5 0 - | : ' 4
S5 . +
g O ] < " ﬂ
o g -1 i 1 1 1 1
= -20 |' & L \‘h
(0]
E _30 '2
£
O
-40 -3 .
1950 1960 1970 1980 1990 2000 2010 2020 1950 1960 1970 1980 1990 2000 2010 2020
Year Year




Drought Code Example - September 30, 2009

http:/Mww.ncdc.noaa.gc
Analysts:

~ er 30, 2009

lay, October 20, 2009

D0 Abnormally Dry

D1 Drought - Moderate
I D2 Drought - Severe
- D3 Drought - Extreme
Il D4 Drought - Exceptional

Drought impact Types:
i~ Delineates dominant impacts

H = Hydrological (Water)

Canada- TrevorH
Richard |
Dwayne

Mexico - Valentina

Adelina £
Elvia Del
Reynald«
Fernand:
U.S.A.- Brad Rip

R i* Responsible fo
input & as=am
r o F
[ .
' L :'.. p

: A

= .

L8 ) ‘
o




Drought Code Example - September 30, 2010

http S, ncd c.nuaa.gmﬁ '

30,2010

riOctober 14, 2010

DO Abnormally Dry
D1 Drought - Moderate

I D2 Drougnt - Severe

- D3 Drought - Extreme

Il D4 Drought - Exceptional

Drougtt impact Types:

i~ Delineates dominant impacts

H = Hydrological (Water)

Analy sts:
Canada -Tre v
Flzh
Ciw &’
Maslio - Vals
Farr
filla [
&4 - Law
Flzh
LIzl

¢ Fespous bk fr
hprts assemb
SN
i

The MNFay
26
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Developing Blended Indicators

gf...‘ (@ 4 V mp A ? e - Objective Short-Term Drought Indicator Blend Percentiles |
. P ’ -

- todevelop Blended e
Indicators. Short-Term Blend 4}""'4:““1"%5"&'.'.“5‘*’*
D T
r A.J?&Ji
35% Palmer Z Index ‘(" {F“] .—

i ; 25% 3-Month Precip : “ ,j-""" o
 This will allow us to SO o \) & ’}",l_-r;-..p.:

operationally Integrate 13% CPC Soil Model N Jgﬁﬂ

multiple indicators in a 7% Palmer Drought Index

weekly or monthly update
using a percentile ranking
method

* This is not a easy task:

— Convert all our data Long-Term Blend
types to percentiles
. 25% Palmer Hydro. Index
_ Determl_ne the 20% 24-Month Precip.
appropriate blend or 20% 12-Month Precip.
more likely blends 15% 6-Month Precip.
. 0 - i
~ Data history may be an | 1y cpc Soil Model | cums et
issue. Would need E .
serially complete data, so W5 L Y
could not be computed b
on station data kG



Challenges Using Just Climate Records

—
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. Often making drought
assessments on climate data
alone does represent reality,
therefore we frequently use other
sources of information such as
remote sensing and drought
impact reports.

~ ¢ ltis often more important to know
<% the consequences resulting from
drought than the climatic details.

28



Increase Use of Remotely Sensed Data
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~ Near-RealTimeNDVI  \Weekly NDVI,

composite generation AVHRR Data
from MODIS

in D Index (NDVI) at 1-kilometer
resolution for August 1 to 7, 2011 compared to Normal
NN

= S I g 7 -
; ke G

Locator map

AT o =
1;!‘:'2‘5_!\ u!:

Weekly Hax NDVI
Value

Legend

B uch higher
Higher
[ simitar
|

Lower
B Much tower

© Stsstcs Canada / Sutstque Canada
Source: Sutsics Canada / Swistque Canads

Satelitemap | | | Layers
Year: 2011 - Week: August 1
Cover: Crop and pasture
Method:  Compared to normal
Updatemap |

el Earshe ot e

Temperature Anomaly From SSMI Data (National)

Weekly NRT surface
4 v wetness and surface
temperature anomaly
data from passive
microwave data

Sevsray Dry (c5%)
[ very Oy (5- 15%)
[ ory 15 - 0y
[T sty oy 0 -45%)
Horma!
[ sight Wetcan-4s%)
] v 15 30%)
I vy v 5157
-

G
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SMOS - Weekly Satellite Soil Moisture Estimates

Surface Soil Moisture
. s
Pls-w0=%
[ 10-13%
[ ]15-20%
2025
[ 25-30%
[ %0-35%
I =5 <o
I o<
B s o
I - so%

[ | Extent of Agricuitural Land

‘This map represents the volumetric sail
misture for the surface layer (<5 cm),
averaged for the wesk. The_mm is

satellite data collected by the Soil
Moisture and Ocean Salinity (SMOS)
satellite and converted to soil maoisturs
using version 5 of the SMOS soil
moisture processor and gridded fo a
resolution of 30 kilometres.

This product is still in the development
phase and should be used as such.

Prepared by Agn-Cultwre and Agn-Food Canada's Earth Observation Senice
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Potential to Expand VegDRI TO Canada

s of expanding f/'egDRI over the
of Canada to support Canada's monitoring ability is promising.

Canadian VegDRI Pilot Project Coverage

P
-

E
i

- = Southern Regions Of
N T i e 0

Canada Including much
of the Agricultural zone
Is currently included in
the geographic
coverage of historical
satellite data (AVHRR
and MODIS NDVI) that
has been processed by
USGS.

"“.‘ \."__;\\'.--/’- Q"’.;“r’. ) - ‘.{. A ‘ 4
Rt ' 5 !

‘-' /

major agricultural regions




Assessing the Impacts of Drought
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"+ Agriculture and A@rl Fdod Canada coordlhatas a netvﬁo of
approximately 350 volunteer farmers in the prairie region, who
provide information on the impacts of drought and other extreme
weather impacts.

* For over 10 years we have been collecting information on
agricultural water supplies, forage supplies and forage
productions.
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Producer Questionnaire

I*I Agricultune and Agriculture et
Agri-Food Canada  Agroalimentaire Canada

2010 MONTHLY WATER SUPPLY AND FORAGE CONDITIONS MONITORING

PRODUCER QUESTIONNAIRE
DATE: DUID:
Family nams [Given name Emall

2. Do you anticipate any water shortages for your area?
(" water unavaliableinusabie

(" wWater shortages occuning

(" water shortages anticipated

(7 Mo water shortages anficlpated

CURRENT POTENTIAL FORAGE PRODUCTION

1. If you are experiencing weathericimate related forage |osses on your farm, please Indicate the major cause(s).

(Check ALL that appiy.)

[] oraugnt [ coal temperaturerFrost
| | Ficow Excess molsture [ | Han

[ Heat stress [] otner

2. How does ihe forage production In your area, at this ime of year, compare to the 10 year average?
" we below average (less fhan 50%)
(" Below average (50 to 90%)
(" Average (30 fo 110%)
(" Abave average (110 fo 150%)
(" Wel above average (greater than 150%)

3. What Is the condiion of the pasture (lame/native] In your area?
" pgor
" Falr
" Good
(" Excellent

1. To what degree has fhe recent flopding/excessive molsture conditions Impacted animal heatth in your region?
T Severe
" Moderate
™ Low
(" mone

) I you calved late, are wet condiions creating Increased Incidence of calf 5COUrET
T ves
 No
I you answered “YES", what Is ihe percentage of ncrease?
T Greater than 75%
T sote7s%
(" 25ta50%
(" Less than 25%
b} Are wet pasture conditiens: resulting In Increased levels of foot rof?
 Yes
 He
If you answered *YES", what Is the percentage of increace?
T Greater than 75%
(" s0to75%
(" 25to50%
{7 Less than 25%

1. Do you anticlpate any forage shorages In your area?
(" severs forage shortages oceurnng
(" Forage snortages eccuming
(" Forage shortages anticipated
" o forage shartages anficlpated

2 In general, how would you rate the price of hay (tameinative] in your area?
(" Below average
(" Average
(" Anove average

3. I known, what would you estimate the price to be? (Please specify the measure provided.)

'ON-FARM SURFACE WATER SUPPLIES

1. What Is the average kevel of the dugouts In your area?
" Unusable/Dry
[RREE]
O Azl
3 n
 Full

2. To what degree has the recent

(" savare

" Moderata

C Low

(" Mone

3) Are saft grid roads restricting the haulng of heavy loats - cattle rallers, nayfarage?
 Yes
T No

moalsture: local [ 7

3. Hawe wet pasture condiions forced you b re-locate caffie io diserent drier pastures?
" ves
" Mo

4. Pledse comment an any significant damage the recent S10MMs and excessive MOISLNe may Nave caused.
(5ol erosion, Infrastructure damage (please be specific), well contamination, wash out, efe.)

5. Wihat |5 your best estimate as to the percentage of unsested STes (N your region? %

. What |5 your best estimate as to the p af

Canadi

AAFC [ AACE0M-E (20100} Fage173

now fioaded acres In your reglon? %

AAFC | AADZ004-E (2010005} Fage2i3



Agroclimate Impact Monitoring

o L T g > v
Transitioning to a new
resource framework
Developing a hew Online data Prairie On-Farm Surface Water

. . Supply and Forage Conditions
collection tool (Agroclimate Monitoring Program

2009 Seasonal Review

Impact Reporter) S

Increasing the density of the
volunteer network
Expanding the geographical
scope of the program
(Including B.C. in 2012)

Increasing the value of the
information collected.

1009 Extended Growing Season

seasca (Agail 1.0ctober 31) can be summarized in coe dhort statement.
Jer than oczal troughout the season, and record low pre.
Apell Szough hune resslted i3 poor growg condibons. As aoted i the

of nocthers 124 central Alberta a0d westers Sakawchewsn weee

34



The Agroclimate Impact Reporter

-« The Agroclimate Impact Reporter is being developed in response to

-

need for a National Agroclimate Impacts Database and a tool to collect,
manage and display various forms impacts of climate on the agricultural
systems throughout Canada.

 The Impact Reporter will provide the ability to collect information from
anonymous sources as well as registered users for the assessment of
drought, floods and other climate related impacts.

Media Scraper

Public

A'V

Input media reports of
agroclimate impacts Agroclimate
» Moderator Impact
Reporter

Input Impacts

A

A

Return Statistics, reports and maps

Internal and external
Communication
(i.e. WSFCM, LTD,
Climate Risk Committee)

Input and export information for specific activities from known users

35



Examples of Output from the AIR System

Forage Supply by Land Location

As of October 31, 2011

P

Forage Supply by RM

Point values

As of October 31,2011

Forage Supply by Interpolation

As of October 31, 2011

Point values used to
classify Municipalities

a complete coverage
36



Summary

g s Canada has made signific ant steps in deveTOﬁrig ance the
monltorlng drought.

* Increasing the data networks, adjusting the data models, developing
indices for northern regions, and increasing the collection of impact
information will significantly improve our ability to accurately assess and
analyze drought.

* Increasing the profile of the Canadian Drought Monitor has begun to

Increase partnership and interest in the product. This will only increase
the accuracy of the assessments Canada provides to the NADM.
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What a difference a year makes...

g 7 N/ ,L ”/, -" _ 3 ',,rva’x \ cAL .;..n)‘
~+ One year ago, th’e Canada was deallng with unpreceﬂ nte

flooding, after record snow fall and spring rain.

* This year we have had one of the dries and warmest winters
on record and there is great concern for drought.
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SPI

<=-2.00
-1.99 to -1.60
-1.59t0 -1.30
-1.29 t0 -0.80
-0.79 to -0.51
-0.50 to 0.50
0.51t00.79
0.80to 1.29
1.30to 1.59
1.60to 1.99
>=2.00
I:l Non-Agricultural Areas
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Vancouver
The map may not be accurate for all regions
due to data availability and data errors.

Copyright © 2012 Agriculture & Agri-Food Canada

Prepared by Agriculture and Agni-Food Canada's National Agroclimate Information Services (NAIS). Data provided through partnership with Created: 04/10/12
Environment Canada, Natural Resources Canada, and many Provincial agencies. www.agr.gc.ca/drought
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Palmer Drought Index

‘ a""

B¥l o Acaimentare canada

Palmer Drought Index (Drought Model)
March 2012

“=-5.00
49010 -4.00
-3.9910-3.00
200 10-2.00
o -199t0-1.00
00010 0.00
1.00 to 1.99
s 200t02.00
® 300t03990
® 400t0499
e ==3500
|| Extent of Agricultural Land

(&)

Vancouver Produced using near real-time data that has

availability and data emors.
Copyrizht © 2012 Agriculire & Agri-Food Cansda
Prepmdhyﬁgnmlm and Agri-Food Canada's Mational Azroclimate Information Service (MAILS). Diata is provided through parmership with Environment Canada. The Created: (40572012
original version NA]SDrmlghtM“swwﬂmmmmmtwhﬂpmsmmﬁbﬁnamm www.agrgc.ca/dronght
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Monthly Temperature Anomalies

A Temperature (°C)
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Much of Canada has been
consistently 5 degrees
warmer than normal for the
past 4 months.

Copyright © 2012 Agrculnwe & Agri-Food Casada
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Long Range Forecasts

Environment Canada
Environnement Canada

. * Environment Canada g Rl Produced on 31 March 2012 . *
Environnement Canada = Produit le 31 mars 2012

Produced on 15 April 2012
Produit le 15 avril 2012

Prob (%) below nomnal/
sous la normale

Prob (%) near normal/
prés de la normale

Prob (%) above normal/
an dessus de la normale

Prob (%) below normal/

Prob (%) near normal/
s0u# la normale

Prob (%) above normal!
prés de la normale

an dessns de lanormale

N I B —— | T T T
40 S50 60 70 80 90 100 |~ T 40 50 S0 70 80 90 100

S — — — ] S o — |

1 40 50 60 70 80 90 100 40 50 60 7O B0 20 100 [—7( 40 S0 80 O B0 90 100 p -] 40 S0 60 VO S0 90 100
Forecast probabhility of Temperature Prohbabilités prévues de températures Forecast probability of Precipitation Probabilités prévues de précipitations
ahove, below and near normal (no calibration)  an-dessus, sous et prés de la normale (non-calibrées) ahove, below and near normal (no calibration)  aun-dessus, sous et prés de la normale (non-calibrées)
Period: April-May-June 2012 Période: avril mai-juin 2012 Period: April 16 to May 152012 Période: 16 avril an 15 mai 2012
Based on 3 equiprobable categories Basé sur 3 catégories équiprohables B Based on 3 equiprobahle categories Basé sur 3 catégories équiprobahles B
from 1981-2010 climatology dela climatologie 1981-2010 from 1981-2010 climatology de Ja climatologie 1981-2010
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